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Fallura | Effac! Ceserlption

Le=s o the ju -t causes oxidizer rich acsralion across the npecor face end turkires failure. Losa of vehicle.
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SSME FMEAICIL

DESIGN
Component Group: cambustlon Devices Preparad: A, Kay
EIL Iem: AT0D-12 Approvad: T. Nguyen
Farl Number: RS 03004 Apfaroeal Date; gigrag
Caompanant: Oxld|zer Preburner Chamge & 1
FAIEA Item: ATOO Diroctiyve #: CCEDOMED-D1-5233

Fallure Mada: Omaga joint failura.
Fage: 1 af 1

ewgn ! Docuent Relararce : 4
FAILLURE CAUSE:  A: wWeld or parent maler|al fallure.

INCOMEL K25 YWas SE_ECTED FOR, THE PREBURNER EXPAMSIOMN JOMT BECAHUSE OF MSWELDASILITY, YaCHINALITY, AND MATERIAL PROPFETIES M TRE JCINT 15 HO™
SLSTEPTABLE TE HYCROGEN EMBRITTLEMFMT MUE TO 1 OW STRAIMNS IN THE MATERIAL. THE EXPANSION JOINT CONSISTS OF AM{NTER AL AMD EXTERMOL RING COMNECT=M Y
A RETAL U-CHANNEL 1 2) WHICA ALLOWS THE DISTANGE BETWEEN THE TWiZ RINGS TO EXPAND AKD CONTRACT WITH THE FACEFLATE RADIAL AND AXIAL MOVEMENT. THE
EFFECT OF GMALL LEAKAGE AT 1HE EXPAMSION JOINT 45 KOT DETRIMENTAL I VIEW OF THFE AMQLNT OF FUFT. THAT 15 FASSED THROUGH THE FACZPLATE AND BEFING TI-E
LINER (3] HIGH CYCLE FATIGUE LOW CYCLE FATIGUE LIFE AND THE MINIMUR FACTORS OF SAFETY MEET CE! REQUIREMEMTS [4). THE EXPANSION JOINT PARENT MATEIAL
VWAS CLEARED FOR FRACTURE MECHAHICSNDE FLAW GROVITH SINCE IT CONTAINS NO FRACTURE CRITICAL PARTS (8). THE FMEACIL WELDS ARE CLEAREL FOR SRACTURE
MECHANIGSINOE FLAV GROWTH BY THE WELD ASSESSMENT (5] TRELE A700 LISTS ALL FMEACIL WELDS AN IDENTISIES THOSE WELDS INWHIGH THE SRITICAL 'HITIA FLAY
812E IS NOT DETECTABLE AND THOSE WELDS IK WHICH THE RODT SIDE 15 NOT ACCESSIRLE FOR INSPECITON. THOSE WELDS IMWHICH THE CRITICAL INITIAL FILAW G215 15 Mo T
DE1EGT#BLE ARE AGGEPTABLE FOR FLIGHT BY RISK ASSESSMENT (£)  THE FREBUANER WAS DV5 TESTED (7,

(1] RES-RAT1-D, (2) HSOQUICLE (M RSCITOM {4 RLQOQEZE, ©RIZCR00038, ASSE54E; ) NASE TASK 117 (6) R33-BYSE; [7) [RE-305
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INSPECTION 4.0 TEST

Component Gioup! Combustian DeWies Praparad: A Kay
ZIL [tem: ATI-TR Approved: T. Nauyen
Prad Number: RSEORHIA Approval Date: gigter
Componanl: Cxidizer Preturner Chanpe #: 1
FMEA llem: AT Directiva & CCRD MEJ-(1-5238 .
Failure Mode: Oniredra Jolnt falfure .
PagEe: Fal 1
Failure Sauszcs & gnificant Characiansies I1specl nnis? ! Tashis) Nezunert Refzrence
I bERFPAMSHEN JOINT [l 232
MATERIAL INTESRITY ATERIAL W ESRITY 15 WERIFIED FER DRAWING REGUIRENLN S
EXPANSION JCHHT 15 FENETRANT IMSPECTED AFTER COMPLE TICN PER ZFECIFIZATION [l '5-1 1/
RECQUIREMENTS,
WEL I INTESRITY ALLWVELDS aPEIMSIECTED T4 DRAWING AND SPECIFICATION PEQUIREMENTS FERWEINCIASS RIG0H
IMSPECTIONS INGLUDE: WIAUAL, QIERSIONAL, FEHETRANT, RACHOGRAPHIC, ULTRASDNIG, AN RAQRIF (54
FILLER MATERIAL A APPLICAELE, Rani-:-418
FAQ1 1 5-C06
RAQ1- & 17F
RAat1:3-501

TEST SAMPLE WELDS 4RF MANF TO WERIFY PROCESS COMTROLS AND WELD BGECGMETRY FRIGR RADEOT-C39
T2 ABCATOS! WELDS 13 AND {2

ARSEMRAI ¥ INTEGRITY THE HOT FIRE TESTING AND ZMU E & MINSFECTIONS WERIFY CMEGA JOINT INTEGRITY RLIFIZED-[)4
RLOACEE D&
RLOKDICEG-

M1 INJECTR FACE |15 MSPECTED PRIOR TO EACH LALMCH. (LAST TEST) QMBS0 Ve1eld nan

Failuim v =wy: Conprehensive faiuta brstary da‘ais ma ntsired in P12 Probler Repcrding database (FRAMSIFRACA]
Fefererce: HASY [ear SAZ193309 and Fockeidyre kitler B3RCLATEL.
Cparatianal Uze, Kot Appicsbla



elE -V

SSME FMEA/CIL

WELD JOINTS
Companeat Group: Combuston Devieas Prepared: A Kay
CIL Itam: &I00 Approvad: T. Nguwen
Component: REIAAD04 Approval Date: Gra)9q
Fart Humber Cidizer Prebumrr Change #: 1
ATH BDirecirva &: CCEBDMEA-O1-5238
Paae: 1of 1
Critiza Inifial
Rost  Flaw Sizs Hot
Cide Mot DElectable
Cemparerd Basic Part Hurrser Wcld Number Weld Type  Clzcs fizzess  HOE LCF Cammen's
PB CHAMAFR RECIEO0G 12 GTAW ) X X X A5 - o
ora CHAMBER R5CIE00 1{EGDEG) GTAW Il X ® x (A0S0
OPRIMJECTOR R5CIEI04 1 EEBW/! th e e X
QPR IMJECTOR ARCISICA < EEW ! X
CPB INJCCTOR RECOZICA 3 Gravwy | X
CPBRINJECTOR AGCAEIGA 2] EBW ] x
CrRINJECTOR RSLAEICS 28 FR f A
OPA INJIZCTOR RECISOCS ) EBW f =
Oppao0y RRLISILT T 3TANY ] X [A0.50)
OPR EODOY RE0Q3ICF 2 EEWS H X [AOAG
aOpp Doy RSIIICET a EBW I ARy
OPE BOOY RECaA0C? 4 [FT) GTAWY ! X HAL IR
OFA BOOY RSC0O90CT o 11 G [aw ! X x A [A055]
OFa RoOY R50080CF 12 GTAWY ' X X [AQS0)
QFQBOOYT RECI9007 13 GTAW F X X x [0S0
QPR BOOY RSCI5007 1= GTAWY 1 X X X [A050]
PR BOOY RAC1R0GT 1 GTAW ] X X X
GPRB BOOY ROC1BOGT Z EEW I X
ObB BOODY QOCLAORT E GTAW | X
nPe gooDv AGCTADET T GTAW | 4
OPB FUSL MaNIFILD R5030413 SOPTID GTAW 1 X X ALK
1OFT)
PR FLUEL MANIFILD RS0aH213 11 (DFT) aTAW 1 X X [ACS0)
OPE FUEL MANIFOLD RS003G 13 13(0PT) GTAW I * [ACST]
DFE OKID INLET 5003014 E-§ GTAW ! x
DPE LINER RS0080°35 2-17 GTAVY [ X [ACE]
OFB ASIFUEL LIME RSO02324 1 GTAW | X X X [AGST]
CHPE CHAMBFR F5003003 J[OFT1 4 GTAVY | X x [&CHD)
(R T)

OFE SAAMEBER R5a0a033 E(OPT) GTALY | X bt [ACED)
CPB CHLMEER RS003C-23 E[DPTY GTAMW 1 X



